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(54) MOVING OBJECT DETECTOR 

(57) Abstract: 

PURPOSE: To immediately obtain information of a 
moving object switched at the time of switching of a 
traced moving object and to obtain effective information 
while predicting the condition of the occurrence of an 
interruption to control the speed or the fike. 

CONSTITUTION: Position information detected by a 
position detecting means 10 and the speed of the object 
calculated by a speed calculating means 1 2 are stored in 
a storage means 20. A judging means 16 judges whether 
the detected object whose position is detected and a 
stored object whose position information is stored in 
the storage means 20, correspond to each other or not 
basing on position information detected by the position 
detecting means 10 and the position predicted by a 
predicting means 14. A stored contents change means 18 
updates position information of stored objects which are 
judged to correspond to the detected object by the 
judging means 16 and stored objects whose -frequency 
judged to be not correspondent is lower than a 
prescribed value. The stored contents change means 18 
erases information of stored objects, whose frequency of 
being judged to be not correspondent in the judging 
means 16 is equal to or higher than the prescribed 



value, and stores Information of detected objects judged 
as not corresponding to stored objects. 
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[gift] ii^Lrt^^«)^(**^i9gt)^/ci^(c 
a% icw <o m*> o /c^iM2jf*©t#*a#^ h n 3 <t «tc . 

uxis] ffifa*®2 o«. {Spurns 1 ortstB? 

St^lB^T^o WBr^Ki o«. {igf&tti^isi or- 
2 tifcfiSW* i ^«WJ£ 1 4 r^S>J 3 n/c{ig i 

{4stffg* 5 iB^. snti^ i att^f* £ tmm u r c » s ^ 

6 r^tfE u r t- > s i «»t 3 titct tf$MW&W$m ¥-Wl~c 
&©{igt#*B£Ig§r-f IBttrtS^S*© 1 8». *U 
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iyLm^m^m. x&m s n/cawta £ f«#Krfi s 

txtc{&Wt<,cm^x{tLWt>miii21-itt&W)LX^&'® 10 

ietf.^ft©{£gt# $g£Hif u «R^grr»j6LTi»ft 
t » i sHK S nfc(5i^*s^iaJ^±<DiBti«Ji*<D(4gm$g 

H#S£. 

*£ttf£«M«M*miS«. 20 
[000 1 ] 

[jgt?Lh©*iJffl#»] *»91K&Sb&{tt*tili3Et<:ffi 
[0002] 

mmtc k. am £ 5ttf % £ ©ra ia&m&m&A,x # 

[000 3] 8fRPF2 - 3 6 5 0 0^&$g, 1 - 

2 1 3 5 9 3#<23R. #WBg6 1 -2 08 7 7-*t£3R. 
ScmM¥2 - 4 0 8 0 0#&««:tt3fetfm*fiE»-r* 

[0004] Sfc. «f P3¥ 1 - 1 97 1 3 3 #&«IEtt 

insm^g^smtc^w. maax-mimfrhmn* 40 

[0005] HtC. #gf}B86 1 - 1 4547 4^<£^g(C 

*si>?tt. j§£©i»£S{©i£ift7 r --*£feti.L. ifilsu&iH 

$ttf^^©m^i2iau<fc i 5£-r^£. aafH©t«fE©^ 
£#|gl.«:£fr©{ig£*jgUTt>&t>©-C\ $?L—> 
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m<uz>, jgtc. ^^-^^a^afK-rsi^©^- 
^w©»jp£LT. —mta<onmsmt<o9mtfii&^ 

1 3©J:5&tfftT-W:. B^^lJt ft*sl,>T. L0 (t) « 
L0 ( t - 1 ) KlJfiO/c&GO©^-;?'^ LI 

( t ) «L l ( t - 1 ) ic&,*tcit>G 1 ©^';u-7'(c, 

n-en^ -> x $ n & c £ tc «c & . 

[0006] £/c. ^^BS6 1.-27 87 7 5^<2r#8. 
<f#WB86 2 - 3 6 5 8 1 -SfS^EGCfcUTtt. WMl--? 

&w}-?zt$ffifrmm$inx^2> 0 l*»u c©&$g©n 
ig^lTii u — if br- a»3&s 3 il©JS^«:o^r mm U . 
rffe©br-A&. ^x.«2. 4. 5 • • • t££jiA/ek 

n<. ^©^ci&Dfc5ttf^ai^^mjAtfC£^-c 

2 #«_h© M- M.XKim.^U^.tcm^fJ: ££#;L & £ . 

f- a©^ n lx jtft &mmu<Dmtftmmmc 

— 3©t'-A{cJS-W^^ttSIEgt©afiil c -9. lc- 
8. • • • lc-1. loi^ttltLtis^ f-A$: 
W € * 5 6 L-Tli ^^^©iiSltm^ -T ^> C £ 14* 

tgi^-rac£»T#^o 0 

[0007] gtc, <4gtca-^< ^Mw^^c^m:^ 

[0008] 

^•r-<<fiE5ti/ct©-c. mmoxuz&mi&&$) 

[0 009] 

[s^%^T^/cfe©#s] ±mmm&mm-r&tc#> 
ic^mrnz, &W)Vxi.>2>y)fc(D{iLW : $:$im-rz>ii[m& 
m^K£. ^«jo-c^-s^(*©iis*^tH-r€>as^tB 

mc&^i, > xmmi&mTz&sz^m-rz^m^® 
£> fm&m^mx-mmz ntciiL&m8it j p®m®x'¥ 
mztitci&sticmrs^x&mfimaiztitc&mLx^ 
zmwt iEtt#®«cttiBt« assail;* i» sKtufttt 

£^fDC-C^-2>^S^**iJK-r6*iJ»T^£> WK* 

{*©[4g«#?r Mif l . mm^mx'ttfo Lx^u^tm 
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nfct£a^ft©{ia«&£tBt«3 -e&tetirt^M^ig 

£. £$/t-C'8t/&3*lT:t,>£ 0 
[0 0 1 o ] 

<,>£^tt©iig£&a-r£ 0 C<7>aS^tii^ib-C 

•?Haa&a#is-ct£a s n/cfisojsjs* bm&mrm 
(D&mvmtzmn-f sciicj: r ^©jig^&a 

a^<* £ leit^etc <4at*fK#fet£ 3 nx c > si sts^f* 

£ tffcftfc L T U £ £ fiJW-T -2. C £ ifi-C $ 2> . sBttF»*g£ 
. «Wr*a -Cttfo V X I > -S £ ¥U»r 3 ftfcffittB! 

^[5I*?S©lfitt^i*©{4a«$R^Mirf £. C©<fcMc 
tiB * ^SJ b T t& a^f* £ f Btt^ft £ *^fS LX I > -5 if> 
^frZ-Vmox^Ztctb, te©»«^f*©Sli&#K:fe*f 
MtSCimi. *ttS IT l » t » £ *IJW 3 titc®& 

&mjm*m<D3ffiM&<DQMffi%ii h ism? & & *> tc v 
x^ztc#>> —mm^w^^tcm^ic^x^ 

ctitci-or^ >Ftt£;L/r^^ti£*iJK3n/c|5]^ 
* tc n h x BiBtB^aottat* 3 *i & . 

3 n/c*5^ fiJW^Ig-ClBtf.^ £ ttfo L X C » tt I » £ *J»r 

sn^Hi«ifttc»-r*tia*iBtt*iatcetts-i**. 

fcate*>*rfc&««**1fta L*fc«^JfK»«i-r -5. C £ # 
[0011] 

mmzmm-Ja ? t>x-m.~?±mi<o<i:'>ictj;z. micm 
a^tfca-rsftg&a^iai o£. &mvxi.>hmm 

[*©[4at«$B©affi^^fBtt.T-SfBtS*©2 0 ££«*. 
"CI* C <D!Bti3M2 2 0 tt, IBtl^IS 2 0 (clBtf.3 ft 

x t, > stfcat*#&©ja&^a> t -c i » zmam&D e 



(3) #H¥6- 150196 

4 

tfr£©tB*fiiS£?Hii-r&. ae*im^ig£ or©iifi 

SW^Sl 2Kg&S3im>£ 0 fBtf.#&2 0£iggjfl 
H3MS1 2£«. IBtE*m2 0KlfBffi3nrt^^ttU 

n^is^tt©jyOT©aa£iiasi^s 1 2 
?n© u/ctBMaia£ h®m lx ^zmmmmte®. 

S^3nrt^ 0 {ia^a^S 1 0 £^«3Ms 1 a t 
«. ^?9Jfia?r$^m^©HF , i©MiSrt^^a3nfc^ 

littOS «t!(^[*©[4a^??iE u r I > *#«J»t 

10 it. &wfimiii2titcfeW}Lx^?>m®iv>i&£im.^ 

&2 Oic [4ats $R * 5 IBte 3 iiTO SIBtft^tfc £ *^ft. b 
Tt»*rt»5*»**iJ»rU *JI»B*£ft«:ttait«fca* 
•T^fiJSi^l 6{c®^3tlT^So *1JK#IS1 6li, 
*BR*ai 6©*J»rM^ca-3^T:. lBtf.^©2 0©IB 
ttrt^©Mif, fH*^*tT^SBttrtS^J5#mi 8tc« 

fil3nT:i^ 0 

[0012] (aa^a^si o«, ®toLxi>zw&<D 
[ia^aT-^2,-fe>-9-T'^>or. at!(©^j{**Esij-c 

20 ^7C©JSltl^#6n€»-k>^. 3U^^fflC>/ci;X7C© 

mmm hwz> ^ym*m^ ztt&xzz. &tfx 
«. 2'*X7t(»mwfi*&hnz^>v*m^xmmr 

[0 0 1 3 ] IBtt^®2 0«, fflitfRAMtm*. & 

t«#s©rajE, as?n##si 2-Cig»bfc^a©mS, 

^S'J^l 4(CJ;oT^?piJL/c[4a. RO*-e©ffe©tfffg 

z&mmic 2 £ s^-ciBte-r 

[0014] mm^n^-m 1 2 t-«ib^.#k 2 0 tciBtt 
30 3nrt^{asttfE^e». ^ttL-ci»sa»«jfr©ffl*t 

r-©Mau/c{4a*Pm (t) . wju/c{4a^pp 

(t) , Ifl/cSS^Vm (t), Vp (t)it 
S„ IBtt#l52 0K!Btt3ttTl>&&&^#©B*[5]©if- 

•«'jT^at/c(iaPm ( t - 1 ) . wf^0©fHwr^a 
u/cfiapm (t-2) £A^e>, s«@©^aB#© 

[0015] Vm(t-l) = (Pm (t-1) - pm 
( t - 2 ) ) /A t 

40 At: nmmmrnffi 

c © $ $ -c«fia^a#g:-c©^a u /cea©M^ic j: 

iiSttt^ti >©-Cjt£©tB*fcIK©JR&#> 

^^^^rfflC^T^fe/cVp ( t - 1 ) buIh]©^ 
aB#©tB*fas£TS„ ^U^«. NX<D&m¥-%)y -( >l 

[0016] 

[»1 ] 

N 

Vp (t-l)=(S Vm(t-n))/N 
n=l 

50 
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[0 0 1 7 ] NX©'<f9-^7 -< )V*>^m^i>t§^. * [i5t2] 
(0018) * 

Vp(t-1)= £ (Bn-Vm(t-n))-I (An-Vp(t-n)) 



[0019] An. B n : jEtfe 

^S'J^fSi 4«:*>t^r«. M®$T-©lt$'J©ifeS£t,-c 

i . i 2 risrj* u fcmmoxmmm. t *» 

jg'j-r&o *i»ia©ffflsiPp <o a. iBtt. 
2 o icietft $ nr t » -£» eraottiM-ctttt] u fcfig p 

m ( t - 1 ) i, iiflr«*#ISrc^l,/cMl3©*B*ra 

gv P (t) £*>6. ^-c^**=>n^ 0 

[0020] 

Pp (t) = Pm(t-l)+Vp (t-1) xAt 
A t : ftiW^Ki 

1 OT'^tJtiSnfc^i* (Wi«. M) £IBtt#K2 OK 

zfr^fr^mmtz* *-r. 12^152 o«c 02 ©<fc 5 
s„ m^2 o»-fe>-^©ttS'jiaH-r**o, ia©flr* 

t ) TH 3 © J: 5 ttffiStcfcttJift f* x ~ z ftsttffl 3 ttfc 

i (g^-r a . ^m^jtt x ~ z i fB/am» a ~~ c t imfc 

*>5#>*iJ®t -T S <t * tc tt . 04©<t^ (CglBtt 
«!{*»H:^*H&BP pa (t)-Ppc (t) 
mbiCfjk-r^^iCPp a ( t ) ~Pp c ( t ) ©J10(C 
*tj£tttt£fT 51Ia-c^I*5. Cfte>©ffiBa~ 
cf*JT\ IBtS^tCSfeiai^m^^CCffiH©^ 
<8?<*«:*H£tfm£,, C©WC«. iBtf!8rt*a©SSfflaf*3 

xi*s>ff)Sb, fBtt^ttb©ffifflbftte&ffi^&y;#s# 
£tl/"CC»£ fctf>f Btt425{* b £ ifctb^f* y £ #*tj£ b . IB 
tsi^f* c ©SH c f*3fc: «t&tH^tt#??& L r t>&l>/c«> 

TtfctMSjffc z &cMj£^£IBtt^» iicfc-S,, fc 

*s. C ©WloT 4iBtM»f*tf«??«E o ttl4*ttMMtK$ L/ 
T ttfEtt#RCcSBtt««#Rtf hint, C t «:&*. 
[002 1 ] ftftttttttf 5©Btt. ^tUb/cfi[giC# 

ssftsgjM©;*:* 3*> 1 is]©its'jr'#){**5^-r ^pjn 

A. te©g3K£#lTr&C£4>oJfrrc£>SU *tfBttW 

&7 *> mm &&mmiazti> * c t i> r # & . wjEftw £ 

[0022] fBttF*3Sig§r3Mg 1 8 r«. ¥U#r*R 1 6 

«M*&»fc©reft7aBtM&f*«cot,»rtt. tfct^i-ifcfa 



n=2 

gPm ( t ) £!BtiU ^©fBtirts^Mif-r^. &tti 

ffitt«ltt£i2tt*!82 0*6IMl»TSfc»©#!lJ£3S 

10 3&»6m*-T4. ^H'JSWhfl ^jfJL/cftgPp 

(t) Z&BlLtciiLWPm (t) iLTlBtsU ffe©lB 

^<*CCOl >T « . Bf jE©iWJt8ffi*i#o fcSr L^IBttrtS 
^tf 2 0 tplCttf&L. &MLtc&m.P m 

( t ) SriBtrr*.., 

[0 02 3] WT^HjcD^^I^^Jl-r^^Wc-^ 
I^t^D7 5iT^5. 07{c*}i^r, ^M^tHK 

ffi^2 1 tt. mtf. ^M^P 1 -2 1 3 5 9 3-5f£r#B 
©H)5fi^fclBtg$4a-Cl^-2.. ^ + f>S©U— tf U-f 
?:fflt^C£A5r#^ 0 C©^tB^S2 1 35>6«. SIS 

[0024] n>f^-^3«. f#{JB«g2 1^6tti^ 

30 mwrz. 3>b-^-^3«. jn^a^tT^cpu 3 

li. ^^^©ff-^^rrtgp-C^SnJtg^^^^^^fi 
#K3afcU Sfc. rtgp©^^^^;^-^?:^^©^ 
#tc^-r-2>Am^J^>^7^-^3 3£. -B$^j:ia 
tS^lxi H©RAM3 5 i> SS©$IJffll7*P A-^> 

f'-^^ts^bTt^ROMs 7 £, cne>£}g£!-r-5 

[0025]3>f^-^3«. 09-112 Kit? 

o-^+- hicee-^/c^a^^fT-So s-r. 09©x 
40 r^'i o otcfc^r^tH^M2 i*>e>#6n/c«imm 

^P>^mb/cm©iiaE{4B?r^*^o ^©(4S«. 011 

ju*. #13^1 -21359 3-^&$fir^-<.e>n-cu-5, 

(C. ^(BLfcifCfiMf 1 . M2. • • - . ^j. 
■ • $Nif5. — 31ft$T6C^mLRAMCC 

. ^^^2. • • •. ^t 1 ;!/ i . • • -fc?\rt/M 
50 [0 02 6]^©Xf^7'200tU RAMfClBtf.S 
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xm i o<D7P-f + - v ^~cum><tmn-? z>„ 

(00 2 7 ] -t^b^r/igiCii^-S/cfitXDJU--?'© 

1 CCS^-T^ (^f^2 02) . 

[002 8 ] Xf ?7"2 0 4TBRAM«:iett3tlTl» 
S^rOKD&gPm (t-l).Pm(t-2). •• 

• P m ( t - n ) ScmSS^raraBSA t SrSXiitf . n © 
ffitt. 7'2 0 6 ©iSftiUBr/BH-S:? -/ 10 

©#&{c<fcoT&g£. 

[0029] XT" ? -7' 206 rB^t^JKOiiSOSUIt* 

HiLfcfitSPm ( t - 1 ) ifi)^I5I©ltS l Jr^[iJL//c{i 
IPm (t-2) £j!»6. HU(51©ItaiJB#(Dt|5PtaftB^ 

6 

Vp(t-1) = Z (Bn 



n=l 



Vm(t- n))-S 
n=2 
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[0 03 0 ] Vm (t-1) - (Pm (t-1) -Pm 
( t - 2 ) ) /A t 
At :gti»JI$HRflH 

c©s % x-imw&ih^&T<D&m L/cfia©sMtc J; 
53ss^»©i;*#*iH>©T-fi£©t@#3s©jss#> 

633*7 ^ ;i/££ffli>r3?#>/£V p ( t - l ) mi 

@©&ajB#©*B*tj$g<!:-r&„ «*.«. 3^©^tt¥^j 

[0 03 1 ] 
[»3] 

3 

Vp (t-1) =(2 Vm(t-n))/N 
n=l 

[0 03 2 ] bX&rtjt v-^y jfrZ &Ml.*&W& % 
[0 03 3 ] 
[»4] 
6 

(An - Vp(t-n)) 



[003 4 ] tctcL. An. BnBStt'^l.. 20 
[003 5 ] ±<Dj£X\ V m ( t - 2 ) . • • • . V p 
(t-2) . - - • «. Xf?7"2 0 AX-WWt&AJc*: 

K©SUMS*% R A MtciBttf ^Ci T-sstf-^-r s«& 
-€-©^», 0 4©SX0ii^ 

^SGcfcu-r. Vm (t-2) , • • •. Vp (t- 
2) . • • • feKOiitfCiJcttS. S/c a^S©© 

[0036] Xf ^7"2 0 8 Tiifc^TVl'W&MCT'S'J 30 
£?t5„ Cft«#©^Tft#rC'££,, 
[0037] 

Pp (t) = Pp ( t - 1 ) + Vp (t-l)XAt 

At -.mmnmrnm 

xf^7'2 l or«:*©*T^ito^TI8^&/c#>fc:. 

i = i + 1 Xfv7*2 1 2TBtfJl';l'-7 - 0 

»74m5£*tf ^. tfJWl,-7^7l/tt,^tai?; 
I&7 b . £ /c* - V'iimi OT Oft t* tlit^ v 
V'2 0 4JCjttf. 

[003 8 ] 1 9 ©*©X f 7' 3 0 0 l/fcf 40 

£. RAMtCfBls^nri^^T^iT&^j^t/Tl^-S^ 

s*^#ij»r-r^>o covmommitm 1 i©^a-^ + 

mx&z lccts^-rs,, iKft. xf^7'3 0 4t ; 67 t ;t' 
£ JUKI*! ^ & tceb(D)i - -T & /c«>(t * -r ^©# 

-^i ^Jfiffir*^ i«c«jrr*. #tc, xr- ^3 0 
6 -c#-*t j ©^ (m j ) ©Mto7 7 y#i >; -b y h 
i>S*>§a>£¥iJ»rU H-fe? h$irr(,>££#fUi^ j so 



7 - 3 0 8 (Cil^m j itfA i £ ©*tf&£ili^. U v 

otMOtXf ? 7"3 3 OCCil^. ^;W-7'4rjl* 
So 

[0 0 3 9 ] Xf-^7'3 0 8t1i$ j i*f;l- i £©*t 
J&^P^. Xf f7'3 1 Off j ttfA i £#*tffcG 

SS?SlS©iBH*ifc3£U *©IBIfflrtr»fflitt©*fci*t» 
T (, » ft I >tS^tt . >^t&-r •£ ^H-i'JT £ ft #> /c 6 © £ 
it, Xt^2 0 0 -C**/c^S>](igP p ( t ) %tp,b 

stm&Mkte&^xttfoLx^zfr&iP*mm?zm;<D 

©»l)l*6«*K«c-aS4*i!). c©-SJca^i¥[ifil 
Zttitj: t1)^z.t>ti2>. */c. C©Hi6#lT-«{i 

[0 04 0 ] Xf?7 , 30 8£Xf7 7 , 3 1 Oiff j 
i i©J=tJf>^*lJ^U. * j ttf^ i ttmfo 

i/ti^«xf ^7"3 i 2{cii^. ttfcisX^m-ttiit 

Xr'>7"3 2 6(C3ttf 0 

[0 04 1 ] XfvT'S 1 2T'«. i ©jtflc.7 7 
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KT£o * t)\> i ©#tj&"7 5 7# 'J -te 5 hi? Jat t >T 

f)v i i^je-r-s^m-^^oTi^i^^tf^^^ 7 

3 2 2«:jttf 0 — ~Jj x &tl,cttfoLfcm&m'?fr^X^& 
[004 2]Xf?^31 4t(«f^i tK^MlCL. 

*ttt.ur «,>/<-. -*>©4-rs. 

[ o o 4 3 3 xf v 73 i 6 r-w. mtE&mt^m&s 

4«C»-3l»-C* j 4f fJb i 4©#j£©MffiT?*S8E 
«L ( i . j ) 4. * j ' 4*f .>l> i t<D»1&DMm 10 
-C^^IEglL ( i , j ' ) 4£tHWS. 

[00441 ^5^318 TttlHiiiOifcttitf 5 . 
feO. gggIL ( i , j ) jWE*L ( i , j ' ) «T&6 
tfXf 5 73 2 OJCjltf. — ffi«L ( i , j ) 
(BL ( i . j ' ) «fc»)*:*Wh«. Xf5 7"3 2 60cji 
*f„ Xf *; 7'3 2 0 "CIS, 1 8CCTfSg|L 

(i, j)#ffi«L(i. j' ) «fc«5/h3t»4*IIKSti 
fcCi*>6, f j' <fc04>^j <Djj&ff>\> i &Cj:<*t 

'J-fe?H"5. 20 
[0045] Xf5 7'3 2 2 Ttt, * j ©fcffo:? 5 7 
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